Regulation of protein phosphorylation in pancreatic acini by cyclic AMP-mediated secretagogues: interaction with carbamylcholine.
The effects on protein phosphorylation in mouse pancreatic acini of cyclic AMP-mediated secretagogues and the Ca2+-mediated agonist carbamylcholine were compared. Under the conditions adopted for the study of protein phosphorylation, carbamylcholine (3 microM) stimulated amylase release from pancreatic acini 6-fold, whereas vasoactive intestinal polypeptide (VIP) (100 nM) and the cyclic AMP analogue 8-bromo-cyclic AMP (1 mM) caused little or no increase in secretion. However, VIP and 8-bromo-cyclic AMP, when added in combination with carbamylcholine, potentiated the stimulation of amylase release to 170-180% of that caused by carbamylcholine alone. As assessed by two-dimensional gel electrophoresis, VIP reproduced four of the ten changes in protein phosphorylation elicited by carbamylcholine, these changes being the increased phosphorylation of one soluble protein and the decreased phosphorylation of three soluble proteins. VIP enhanced the carbamylcholine-induced changes in phosphorylation for three proteins. In addition, VIP increased the phosphorylation of a unique protein of Mr 52,000 and pI 5.66 which was not affected by carbamylcholine. All of the effects on protein phosphorylation exerted by VIP in the presence or absence of carbamylcholine were mimicked by 8-bromo-cyclic AMP. Secretin also reproduced most of the changes in protein phosphorylation caused by VIP, although concentrations of secretin of at least 100-fold higher were required to elicit a maximal response. It is concluded that cyclic AMP-mediated secretagogues alter the phosphorylation of a unique protein as well as of several pancreatic proteins affected by carbamylcholine. Moreover, these effects appear to be mediated primarily by VIP-preferring receptors and may be involved in the synergistic action of VIP to promote carbamylcholine-induced amylase release.